INTRODUCTION
The phenomenon of re-induction of meiosis by mammalian oocytes in vitro has not been well explained. Theories of the mechanisms involved have included withdrawal from a follicular inhibiting substance or release from a state of Georgiana Jagiello et al. nutritional deprivation (Pincus & Enzmann, 1935; Foote & Thibault, 1969 (Jagiello, Miller, Ducayen & Lin, 1974) . Eggs, prepared for examination of the number and structure of the chromatids and chromosomes by a modification of the method of Tarkowski (1966) , were stained with 1% toluidine blue in resin and scored using a Zeiss photomicroscope with bright light optics and oil immersion at 1250. Thirty-seven young adult cows of a derived Aberdeen/ Angus strain yielded 750 oocytes which were incubated, harvested and prepared for cytological examination in the same fashion as the ewe oocytes (PI. 1, Figs 3 and 4).
Monkey. Thirty-six young adult female rhesus monkeys (Macaca mulatta) provided 1024 oocytes. The ovaries were removed at random non-preovulatory times in the cycle, using Sernylan anaesthesia supplemented with Barbital after the rapid removal of the ovaries. Oocytes were immediately recovered from 3 to 5 mm follicles using the optical system already described. The incubation systems were the same as described above and harvests were made after 23 to 31 hr (i) or 45 to 48 hr (ii) previously shown (Jagiello, Ducayen, Miller, Lin & Fang, 1973) Goding, Bryant & Greenwood (1972) and Goding & co-authors (1973) ; for the monkey from Hotchkiss, Atkinson & Knobil (1971) and Yamaji, Peckham, Atkinson, Dierschke & Knobil (1973) ; for the cow from Nancarrow & co-authors (1973) and for the human from Gay, Midgley & Niswender (1970) , Vande Wiele & co-authors (1970) , Korenman & Sherman (1973) , Shaaban & Klopper (1973) , Snyder, Jaffe, Midgley & Bolte (1973) , Jaffe, Yuen, Keye & Midgley (1973) and Fournier, Desjardins & Friesen (1974) . Values for peripheral plasma levels were used or, when available, ovarian venous blood levels. Data on preovulatory follicular fluid levels either were not available or were not used for this study because of the controversial range of those reported (Edwards, 1973; Sanyal, Taymor, Berger & Thompson, 1973) . Cyclic AMP (cAMP), prostaglandins E! and E2 and HCG were used at concentrations shown to be effective for inducing activity in other ovarian cell systems (Channing, 1970; Kolena & Channing, 1972; Tsafriri, Lindner, Zor & Lamprecht, 1972) .
The hormone preparations used were oestradiol-17/? (Sigma Chemical Co.) ; cAMP (Sigma Chemical Co.); LH (ovine), NIH-S18; HCG (Follutein: E. R. Squibb & Sons); prostaglandin E, and E2 (Upjohn Co.); prolactin (ovine), NIH-P-S-10, and (bovine), NIH-P-B3; and 17a-hydroxyprogesterone (Sigma Chemical Co.). The steroid hormones and prostaglandins were taken up in absolute alcohol and serially diluted to the desired concentrations with the media. The concentrations of alcohol were shown in other experiments to be ineffective in altering meiosis in the species examined (Jagiello et al., 1973 . The cAMP and gonadotrophins were readily dissolved f Calculated to contain 16-7 pg oestrogens/ml and 0 5 ng progesterone/ml. j Calculated to contain 304 pg oestrogens/ml, 0-2 ng progesterone/ml, and 0-09 ng bovine LH/ml.
in the media. The original fetal calf serum (Grand Island Biological Co.) contained 1383 pg oestrogens/ml (oestradiol-17/? and oestrone measured by radioimmunoassay), IT ng progesterone/ml and 0-43 ng bovine LH/ml. The * Calculated to contain 166 pg oestrogens/ml, 0-13 ng progesterone/ml, and 0-049 ng bovine LH/ml. t Calculated to contain 253-3 pg oestrogens/ml, 0-2 ng progesterone/ml, and 0-097 ng bovine LH/ml.
A statistical evaluation of the changes in the meiotic division score in all experiments was done by the 2 method and the test of heterogeneity (Snedecor, 1956) .
RESULTS

Series A experiments
Ewe. In these experiments (Table la) , the heterogeneity test gave P<0-005 for all the data and = 0-17 for the control data. When examined by the 2 method, it was shown that ovine LH (10 to 30 ng/ml), PGE! (10 /¿g/ml) and ovine prolactin (10 ng/ml) added to the culture in McCoy's modified 5A medium immediately increased the division score significantly (P<0-05), whilst ovine LH (50 to 3000 ng/ml), HCG (10 i.u./ml), 1 mM-or 2 mM-cAMP, PGE! (1 fig/ml ), PGE2 (1 or 10/ig/ml), oestradiol-17 ß (1000 pg/ml) alone or with 30 ng LH/ml added 2 to 6 hr later, or 100 ng ovine prolactin/ml did not (Table 2a) , and in contrast to the experiments with McCoy's medium without added sera, inhibition of meiotic activity compared with that of the controls was seen (P< 0-005) with ovine LH (50 ng/ml), HCG (10 i.u./ml), 1 mM-and 2 mM-cAMP, PGEi and PGE2 (10 Mg/ml) and ovine prolactin (100 ng/ml). Inhibition (P<0-05) was seen with LH (100 ng/ml). Borderline inhibition (P = 0-047) was seen with oestradiol-17 ß (1000 pg/ml) followed after 2 hr by LH (30 ng/ml). These Georgiana (10/ig/ml) and at a Pvalue of 0-03 with 2 mM-cAMP. Oestradiol-17ß, 300 pg/ml, hindered meiosis at both harvest periods (P<0-005 and 0-016). Additions of HCG (10 i.u./ml), PGEt (10 ¿ig/ml), PGE2 (1 /jg/ml) or ovine prolactin (10 ng/ml) did not alter either the rate or stage of division.
No significant change in the meiotic maturation rate of monkey oocytes in Diploid medium with 22% fetal calf serum (heterogeneity test, = 0-44) could be induced with ovine LH (35 ng/ml), HCG (1 to 100 i.u./ml), 2 mMcAMP, oestradiol-17ß (300 pg/ml), or 17oc-hydroxyprogesterone. In this system, the stimulation of monkey oocytes by cAMP or LH (35 ng/ml) seen in McCoy's medium was apparently prevented.
Human. In McCoy's medium with 12% fetal calf serum (Table 5a) , only 2 mM-cAMP induced a marginal increase in division rate (P = 0-018) at the shorter incubation time, but this may have been caused by sampling variation. The heterogeneity test for both Incubation i and Incubation ii data gave = 0-11. The Diploid system, with a total of 22% fetal calf serum (Table 5b ) supported an increase in meiotic maturation with added ovine LH (1000 ng/ml; <0·005) for the short incubation but this was not improved further by tripling this concentration and harvesting at either interval. Significant increases in maturation were also found with added oestradiol-17ß (300 pg/ml) and LH (1000 ng/ml) added 2 to 4£ hr later at the shorter harvest times ( = 0 24), but not at the 42-to 49-hr period (heterogeneity test, = 0-20). Addition of PGEi (10 µg/ml) was also effective in increasing maturation at the shortest maturation period (P< 0-005 (Edwards, 1965; Kennedy & Donahue, 1969; Jagiello et al, 1973 (Kolena & Channing, 1972) , lower doses of PGE¡ or equivalent amounts of PGE2, or greater amounts of prolactin were added. Thus it would appear that ovine LH, by a mechanism which was not defined here, could activate a second group of oocytes separate from the spontaneously activated group to proceed through normal first and second metaphase. When the ability of PGE! to induce stimulation and the inability of cAMP to do so is compared to the work on luteinization of monkey and porcine granulosa cells (Channing, 1970; Kolena & Channing, 1972) The experiments with the ewe and cow indicate that in both the homologous and non-homologous sera an inhibitor (or inhibitors) was present that could be activated by LH, cAMP, the PGE series or prolactin to affect spontaneous oocyte maturation. This factor(s) reduced maturation by mechanisms which differ either intrinsically in terms of direct actions on the oocyte or through the metabolic requirements supplied by the media for the two oocyte populations. The relevance of the serum inhibitory system to the intrafollicular inhibition of oocytes in vivo at diplotene, the selective release of this inhibition during the preovulatory phase of the mammalian ovarian cycle and its association with atresia cannot be deduced from the present data.
